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[57] ABSTRACT 

Transmission is controlled using the present method after a 
handoff procedure has been entered between a subscriber 
unit and target transceivers. During this process, a commu- 
nication link between the subscriber and at least one other 
transceiver is maintained. A quality factor of a signal from 
the subscriber is received by the target transceiver. If the 
quality factor meets a- quality threshold, then a transmission 
from the target transceiver is activated. If the target trans- 
ceiver is active and the quality factor drops below the quality 
threshold, then the transmission from the target transceiver 
is terminated. 
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METHOD FOR CONTROLLING 
TRANSMISSION DURING HANDOFF IN A 
COMMUNICATION SYSTEM 



FIELD OF THE INVENTION 

The present invention relates, in general, to communica- 
tion systems and. more particularly, to a method for con- 
trolling transmission during handoff in a communication 
system. 

BACKGROUND OF THE INVENTION 

There are a number of different methods of conducting 
handofFin a cellular communication system. Handoff is the 
act of transferring a call with a subscriber (e.g., mobile, 
portable, etc.) from one transceiver, a source transceiver, to 
a second transceiver, a target transceiver. In &equency 
division multiple access (FDMA) systems, such as the 
Analog Mobile Phone Standard (AMPS) system, when a call 
is handed from one transceiver to another, the connection to 
the first transceiver is broken and quickly established with a 
second transceiver. While handoffs can be performed 
quickly, the quality suffers during handoff and connections 
can be missed; resulting in calls being dropped. 

To resolve these types of problems, the idea of soft and 
softer handoffs was developed. A soft handoff is a handoff 
between one site and another A softer handoff is a handoff 
between one sector and another sector, both located at the 
same site. The basic concept of soft/softer handoff is that the 
new connection is established with the second transceiver 
before the connection with the first transceiver is broken. 

The implementation of the present invention will be 
described in conjimction with direct sequence code division 
multiple access (DS-CDMA) systems, but is not limited to 
those applications. In DS-CDMA systems, the transmissions 
of a plurality of signals are carried over the same spectral 
resource (band width). This spectral resource may be either 
a wide (e.g., around 5 or more MHz) or narrow (e.g., around 
1.2 or less MHz) frequency band. The signals are distrib- 
uted, spread, throughout the band using a code. This same 
code is then used by the receiver to retrieve, despread, the 
signal. 

The limitation on the number of signals which can be 
carried on the band is closely associated with the total power 
of all signals in the band. A more detailed description of 
power control in DS-CDMA systems is provided in U.S. 
patent applications: "Method for Compensating for Capacity 
Overload in a Spread Spectrum Conmiunication System" 
having Ser. No. 07/783.751 filed on Oct. 28, 1991, now U.S. 
Pat No. 5,245,627; and "A Method for Controlling Trans- 
mission Power in a Communication System" having Ser. 
No. 07/9Cr7.072 filed on Jul. 1, 1992, both assigned to the 
present assignee. 

While the soft/softer handoff techniques provide higher 
quality signals to the receiver, it is at the expense of overall 
system capacity. When multiple transmitters are transmitting 
the same signal, capacity is being used that could be 
allocated to other users. Therefore, there is a need to reduce ^ 
the amount of system power required to perform handoffs 
while at the same time retaining the benefits of soft/softer 
handoffs. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a system diagram illustrating a prior art handoff 
technique; 
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FIG. 2 is a flow chart of a prior art handoff method; 

FIG. 3 is a system diagram illustrating a handoff tech- 
nique incorporating the present invention; 

FIG. 4 is a line chart illustrating the operation of a handoff 
process embodying the present invention; 

FIG. 5 is a flow chart illustrating a handoff process 
embodying the present invention; 

FIG. 6 is a graph illustrating a reverse power control 
implementation of the present invention; 

FIG. 7 is a graph illustrating a frame error rale imple- 
mentation of the present invention; 

FIG. 8 is a graph illustrating a modified frame error rate 
implementation of the present invention; and 

FIG. 9 is a partial flow chart modifying the flow chart of 
FIG. 5. 

DETAILED DESCRIPTION OF THE DRAWINGS 

Referring initially to FIG. 1, a prior art communication 
system, generally designated 10, is illustrated. System 10 is 
a pS-CDMA system having three sites 11-13. In this 
example, each site has 10 watts of power to use for trans- 
mission of signals. It should be noted here, that the 10 watts 
of power per cell is used solely as an example and that a 
typical cell may operate at around 1(X) watts. This assumes 
iat the system is self interference limited such that with 100 
watts of cell power the power needed to talk to an individual 
subscriber increases by a factor of 10. If the system is not 
self interference limited, then non-CDMA noise including 
thermal noise will occupy some of die forward capacity, 
which will reduce to CDMA user capacity. A detailed 
explanation of this is provided in the power control DS- 
CDMA references cited above. Within system 10 is a 
plurality of subscribers 15-21, each receiving a signal from 
one or more of sites 11-13. 

Each site 11-13 has a 2 watt pilot, page, and synchroni- 
zation (PPS) signal which is used to transmit general broad- 
cast signals. When a user is attempting to access the system, 
it will first acquire this PPS signal to receive access instruc- 
tions. The 2 watts of power used for this signal is 20% of the 
total power available from the 10 watt site. The remaining 
80% of the power is available for direct communication with 
system users. 

In system 10 three of the subscribers (15-17) are within 
the coverage area of individual sites. TTiese are designated as 
1-way subscribers. The respective sites each expend 1 watt 
of power transmitting to these 1-way subscribers. Subscrib- 
ers 18-20 have entered a region between sites where handoff 
procedures have been conunenced. These subscribers are 
labeled 2-way subscribers. Here, because of the distance and 
co-channel interference from the other sites, each cell trans- 
mitting to a 2-way user is using 2 watts of power. For 
example, site 11 transmits to subscriber 20 using 2 watts of 
transmit power at the same time site 12 transmits to sub- 
scriber 20 using 2 watts of power. From a system perspec- 
tive, 1 watt of tt^nsmit power is used to communicate with 
subscriber 16, whereas 4 watts of power are used to com- 
municate with subscriber 20. 

The final user, subscriber 21, is a 3 -way user located in an 
area covered by all three sites. Each site 11-13 is in contact 
with subscriber 21 and, again because of the distance and 
co-channel interference, each site uses 3 watts of transmit 
power to commimicate with subscriber 21. Therefore, 9 
watts of system power is being expended to communicate 
with subscriber 21 as compared to 1 watt for subscribers 
15-17. 
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A subscriber enters a handofiF procedure when it enters an 
area where pilots transmitted from one or more sites have a 
received strength within a handoff threshold range. Using a 
mobile assisted handoflf (MAHO) technique as an example, 
the subscriber periodically measures pilots from sites pre- 5 
viously identified by the system. For example, subscriber 21 
would have been directed to measure the pilot transmissions 
from sites 11-13. The pilot strength and total received power 
measured by the subscriber unit are typically reported to the 
site in the overhead signals. When subscriber 21 has reached lo 
a point where the pilot from site 11 is within a certain level 
of the pilot from site 12 (e.g. 16 dBm) then handoflf will be 
implemented and both sites will begin serving subscriber 21, 
Likewise, when the pilot from site 13 is within that level, site 
13 will also begin serving subscriber 21. 15 

In application, even though all three sites (11-13) are 
transmitting to subscriber 21, subscriber 21 may only be 
utilizing one of the transmissions, the other ones being too 
weak as compared with the best signal. This means that, with 
regard to subscriber 21, either 3 or 6 watts of system power 20 
is being wasted in that this extra power being pumped into 
the system raises the noise level N„ for Uie system. In 
general, a higher system results in the power to each of 
the other subscribers in the system being increased to 
maintain a desired (signal-to-noise) ratio or frame 25 
error rate (FER), resulting in fewer users being permitted on 
the system. 

With the even distribution of users illustrated in FIG. 1, 
the percent of transmit power allocated to each group of 
users of each site is allocated as shown in l^le A. 

TABLE A 

POWER ALLOCATION FOR A SECTOR 



POWER 

USER Handoff Factor NLFMBER POWER PERCENT 



PPS 






2 WATTS 


20% 


1-WAY 


1.00 


1 USER 


1 WATTS 


10% 


2-WAY 


2.00 


2 USERS 


4 WATTS 


40% 


3-WAY 


3.00 


1 USER 


3 WATTS 


30% 


TOTAL 




4 USERS 


10 WATTS 


100% 



40 



The distribution of the users in the system is provided in 
Table B below. 45 

TABLE B 
USER DISTRIBUTION FOR SYSTEM 
USER NUMBER DISTRIBUTION 50 



1-WAY 


1 USER 


10% 


2-WAY 


2 USERS 


40% 


3-WAY 


1 USER 


30% 


TOTAL 


4 USERS 


100% 
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Ttie average transmit power of a cell site allocated per user 
is 34.3% as determined by equation (1). 



Avg. Alloc. =£ [(Power Percentage)] X 6t> 

(Handoff Factor) x ((n-way UmtB)/(Tolal Units)] = 
(10% X I X 3/7) + (20% X 2 X 3/7) + 

65 

(30% X 3 X 1/7) = 34.3% 



4 

where: 

Power Percentage is the percent of transmit power 
expended by the site for conmiunication with that class 
(n-way) of user; 

Handoflf Factor is the number of sites serving that class of 
user (e.g., during a two site handoff, two sites serve the 
subscriber the entire time); 

n-way Units is the number of units for that class; and 

Total Units is the total number of units in the system. The 
above calcidation results in a forward capacity for a cell/ 
sector of 2,33 users per cell/sector. This is determined by 
Forward Capacity equation (2). 

Forward Capacity = (Cell Capacity for Users)/ (2) 
(Avg. AUoc.) = (100% - 20%)/34.3% = 2.33 

where: 

Cell Capacity for Users is the total capacity (100%) less 
the capacity used for PPS (20%); and 

Average Allocation is that determined in equation (1). 
This means that even though each sector is shown address- 
ing four subscriber units, the system capacity is only 2,33 
users/sector without the present invention. This is a result of 
the number of handoflfs in progress 

Referring now to FIG. 2, a flow chart, generally desig- 
nated 30, illustrating a prior art handoflf process is shown. 
Process 30 coimnences at start step 31 and measures a pilot 
from a target site, step 32. If the target pilot is not within a 
handoff threshold, in this example 16 dB, of the source pilot, 
process 30 loops, back to step 32. If the target pilot is within 
the handoflf threshold, then the subscriber enters handoflf, 
subprocess 39. 

In handoflf, the system activates a traflfic channel from the 
target, step 34. The subscriber unit will continue to measure 
the pilots from the source and target sites, step 35. If the two 
signals are within a predetermined range, handoflf threshold, 
of each other, then subprocess 39 loops back to step 35. If 
the two pilots are not within the predetermined range, then 
the system discontinues the traffic channel of the site with 
the weaker pilot, step 37, and the site transmitting the 
remaining traffic charmel is designated the source site. 

The same process is used in a 3- way handoflf as described 
above. In this instance, two traffic charmels from two target 
sites will be activated as each comes within the handoflf 
threshold. These two sites do not have to be activated 
simultaneously. For a subscriber, such as subscriber 21, 
three sites will be providing a traffic signal during the entire 
handoflf process. Again, detracting from the overall system 
capability. 

A drawback of the prior art is that even though multiple 
traffic channels, one per site, will be transmitted to a user 
during handoflf, often only one of those traffic channels will 
be processed by the subscriber unit. For example, subscriber 
19 is currently being serviced by sites 11 and 13. If the signal 
(traffic channel) transmitted from site 11 is at -100 dBm at 
subscriber 19 and the signal transmitted from site 13 is at 
-110 dBm at subscriber 19, then subscriber 19 will process 
the signal transmitted from site 11 and not the signal from 
site 13. This occurs because there is enough difference in the 
signals such that the signal from site 13 is lower (e.g., 6 dB) 
as compared with the signal from site 11. As a result, the 
power used to transmit the signal from site 13 was wasted 
power in that it added to the noise level thereby removing 
capacity from the overall system. 

In FIG. 3, a system diagram, generally designated 10', 
illustrating a handoflf technique incorporating the present 
invention is shown. To illustrate the present invention, the 
2-way units 18-20 have each been divided into two units 
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(e.g. 18.1 and 18.2). This is to illustrate that while both 
serving sites have dedicated resources to the particular 
subscriber unit, only one of the sites may be transmitting to 
the unit. Similarly, subscriber unit 21 has been separated into 
three units designated 21.1, 21.2 and 213. ^ 

In operation, as subscriber 18 moves from site 13' toward 
site 12', a point is reached where the system will direct site 
12' to open a traffic chaimel to subscriber 18.2. At this point, 
however, only site 13' is transmitting a traffic channel to 
subscriber 18.1, as opposed to the prior art where traffic 1° 
chaimels would be transmitted from both serving sites. The 
system will continue to monitor the subscriber until a point 
is reached where a secondary, or quality, threshold is 
reached. This can be determined by having the sites monitor 
the traffic signal from the subscriber unit. Alternatively, the 15 
subscriber unit can monitor pilots from the cell sites and 
provide information to the system based upon those mea- 
surements. 

Once within the transmit threshold, both cell sites will 
transmit to the subscriber unit as before. However, by 
delaying the point at which the multiple transmissions to a 
single subscriber start, the system capacity can be increased 
significantly. 

This is illustrated by the line graph, generally designated 
40, of FIG. 4. The line graph is a graph, in dB, of the 25 
difference between the pilots ftom the two sites (target less 
source) . At the point where the target pilot would be 1 6 dBm 
less than the source pilot, handoff is entered and resources 
at the target are allocated for the handoff. However, under 
the present invention, no signal is transmitted or the traffic ^0 
channel. In other words, the target is placed in a standby 
mode. Once the difference between the pilots reaches a 
transmit threshold (e.g. -6 dBm), then the normal 2-way 
service is provided by transmitting signals from both the 
source and target sites. 

As the subscriber moves closer to the target site, the pilot 
from the target will reach a point where it crosses the 
transmit threshold at the other end of the scale (6 dBm). At 
this point, the source site would be placed in standby. As the 
subscriber unit continues to approach the target, the handoff 
threshold, 16 dBm, will be exceeded and the source site will 
discontinue service. The target site will then be designated 
the new source site. 

It should be understood that since subscriber units may 
not move dkectly firom one cell to another, the source and ^5 
target sites may alternately move in and out of standby 
several times until the handoff procedure is completed. In 
addition, the result of the handoff may be that the original 
source site remains the source site. This would occur when 
the pilot from the source became stronger again after handoff 50 
was entered. In order to prevent a ping-pong effect where a 
site moves in and out of standby mode, a delay may be added 
to place the site in a particular mode for some minimum 
amount of time (e.g., 5 seconds). This can be performed by 
a timer or through counting transmission frames or slots. 55 

By utilizing the present invention, the capacity of the 
system can be improved as demonstrated by 'Rible C below. 



TABLE C-continued 



TABLE C 



POWER ALLOCAnON FOR A SECTOR 

POWER 

USER Handoff Factor NUMBER POWER PERCENT 

PPS — — 2 WATTS 20% 

1- WAY 1.00 1 USER 1 WATTS 10% 

2- WAY 1.25 2 USERS 4WArrs 40% 



60 
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POWER ALLOCATION FOR A SECTOR 




USER 


Handoff Factor NUMBER 


POWER 


POWER 
PERCENT 


3-WAY 


L50 1 USER 


3 WATTS 


30% 


TOTAL 


4 USERS 


10 WATTS 


100% 



The average transmit power allocated per user is 21.4% as 
determined using equation (1), above. Using this result in 
equation (2) gives a forward capacity of 3.7 users per 
cell/sector. This is an increase in capacity of almost 60%. 
The primary difference here is found in the handoff factor. 
Because the units are not being serviced by multiple sites 
during the entire time they are in handoflf, there is more 
capacity available for the system. The handoff factors pro- 
vided in Table B are an estimate of the average handoff 
factor that will be experienced in an average site. Actual 
figures may vary. 

Referring now to FIG. 5, a flow chart illustrating a 
process, generally designated 50, is shown. Process 50 
conmiences at 31 and measures the pilot from the target site 
as in the prior art Next, it is determined if the target pilot is 
within the handoff threshold, decision step 33. If not, process 
50 loops back to step 32. If the target pilot is within the 
handoff threshold, then subprocess 52 is entered. 

Once subprocess 52 is entered, the system sets up the 
handoff by locating the appropriate resources at the target 
site. However, at this time, the site is placed in standby and 
does not actually transmit, or transmits a very low power 
signal to reserve the resources. Next, quality factors are 
determined at the cell sites. These quality factors may be 
subscriber received E^/N^, frame eixor rate (FER), etc. It 
should be noted here that the term **frame error rate" is often 
used interchangeably with "frame erasure rate". The distinc- 
tion is that frames in which errors exist and are detected are 
erased frames. These erased frames are then counted to give 
a frame erasure rate. Frames in which errors exist but are not 
detected are still frame errors, but arc not counted to give a 
frame erasure rate. Under test conditions when a known 
signal is transmitted on a traflSc channel, a true frame error 
rate can be determined. In normal operation, when an 
unknown signal is transmitted, the frame erasure rate is used 
as a substitute. 

Returning to process 50, once the received signal quality 
factors are determined, they are compared to determine if 
they fall within a transmit threshold range, decision step 55. 
If tiiey arc not within the transmit threshold range, then 
subprocess 52 loops back to step 54. If Uie quality factors are 
within the transmit threshold range, then the standby site is 
taken out of standby by activating the transmit signal, step 
56. Alternatively, when tiie site is in standby, a very low 
power signal may be transmitted to have the transmit 
resources reserved. When the site is taken out of standby, the 
signal power is increased to a normal level. 

Once multiple signals arc activated, the system continues 
to monitor the quality of the received signals, step 57. 
Subprocess 52 then determines if the received signal quality 
factors are still within the transmit threshold range, decision 
step 58. If they are within the transmit threshold, then no 
change is made and subprocess 52 loops back to step 57. If 
the quality factors are not within the transmit threshold 
range, then subprocess 52 determines if the pilots are still 
within the handoff thresholds, decision step 59. If not, then 
the handoff process is discontinued by de-allocating the 
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resources at the weaker cell site, step 61. If the pilots are still 
within the handoJGF threshold, then the weaker signal is 
terminated (or its power reduced) placing that site in 
standby, step 60. Subprocess 52 then loops back to step 54. 

Examples of the signal information that can be utilized for 5 
received signal quality includes: reverse power control sig- 
nal (available at the switch); means and standard deviation 
of the received signal-to-noise ratio (E^^); frame error/ 
erasure rate; subscriber received pilot strength report mes- 
sage; subscriber received signal strength message, etc. The 10 
measurements may be made at the base sites and reported to 
a system controller or they can be measured by the mobile, 
such as in mobile assisted handoff (MAHO), If a MAHO 
type procedure is used, the mobile may either report mea- 
surements or request actions based upon its measurements, is 

One particular example of a quality factor used in the 
present invention is the Reverse Power Control signal illus- 
trated in FIG. 6. In this chart, the reverse power control is 
being sent every frame and is either an up or a down power 
control. When Uie reverse power control is being toggled up 20 
and down regularly it indicates that the subscriber unit is 
within a range that it can be controlled by the cell site. When 
the reverse power control is mostly up, it indicates that the 
mobile is at a distance from the cell site that is to great for 
good reception of the signal. 25 

As shown in FIG. 6, beginning at frame 0, site 1 has a 
reverse power control pattern that indicates an acceptable 
signal. On the other hand, sites 2 and 3 show an unaccept- 
able received signal. Therefore, a signal on the ttaffic 
channel is transmitted from site 1 and sites 2 and 3 are placed 30 
in standby. At around frame 40, the reverse power control 
bits for site 2 begin to indicate that the received signal 
quality is approaching that of site 2. Tliercfore, site 2 will be 
taken out of standby and will begin transmitting a signal on 
a trafl&c channel to the unit At around frame 70, the reverse 35 
power control bits for site 1 begin to indicate a poor power 
for the received quality signal. At this point, site 1 will be 
place in standby mode and stop transmitting. This type of 
measurement would continue imtil the handofT process was 
ended. As referred to above, starting and stopping a trans- 40 
mission relates only to the traffic channel for that subscriber. 
The site is still transmitting the PPS and other traffic signals. 

Another received quality factor example is provided in 
FIG. 7 using the frame error (erasure) rate (FER). As shown 
at time 0, the frame error rate for site 1 is around 1%. 45 
Therefore, only site 1 is transmitting to the subscriber unit 
at that time. At 4 seconds, the FER for site 2 has decreased 
to around 1% and, at that time, site 2 will be taken out of 
standby and begin transmitting. At around 7 seconds, the 
FER for site 1 has increased to a point where it is no longer 50 
acceptable and site 1 is placed in standby. Again, this type 
of measurement would continue imtil the handoff process 
was ended. 

In order to reduce erratic standby behavior, the received 
signal quality threshold can be an average or summed over 55 
a particular time period. For example in FIG. 6. the threshold 
used can be set to review the reverse power control signal 
over the last five frames. If the last five, or four of the last 
five, power control signals are up, then the transmitter is 
placed in standby, if currently active. In the same manner, a 60 
certain time delay can be added to the FER measurement of 
HG. 7. 

In addition to the process described above, the system can 
be designed to take into account the individual received 
signal quality levels in addition to the relative received 65 
quality levels. For example, even if the received signals to 
sites 1 and 2 do not fall within a received signal threshold 



range, if tiie quality of both received signals is poor, the 
system can be designed to activate transmission from both 
sites. This is demonstrated in FIG. 8. 

In FIG. 8, the FER of all three received signals is poor. 
Therefore, die system will pick the two best sites and 
activate their transmissions. Here, the system starts out with 
the transmissions from sites 2 and 3 in standby. Then as the 
received signal quality from site 1 degrades, the second best 
received signal, at site 2, activates site 2 transmission in 
around 2 seconds. As the received signal from site 1 con- 
tinues to degrade, the system will switch to sites 2 and 3 and 
places site 1 in standby, at around 4.5 seconds. As the 
received signal quality of site 1 begins to improve slightly, 
the system will switch to sites 1 and 3 and place site 2 in 
standby. This process would continue until either one 
received signal improved enough to serve the subscriber unit 
on its own or until the handoff process ended. 

An example of how process 50, FIG. 5, could be modified 
to implement this is illustrated in FIG. 9. In FIG. 9, a 
subprocess generally designated 90, is inserted between step 
54 and decision step 55 of FIG. 5. Following step 54, the 
process determines if the received quality of any one signal 
is sufficient, decision step 91. If not, the two best sites are 
activated (power increased) to serve the subscriber unit, step 
92. Subprocess 90 then loops back to decision step 91. This 
continues until the received signal fr^m one site is sufficient. 
At this point, if more than one site was active, then the site 
with the lesser quality received signal is deactivated, step 93. 
From here, process 50 continues witii decision step 55, 

Thus, it will be apparent to one skilled in die art that there 
has been provided in accordance with the invention, a 
method for controlling transmission during handoff in a 
communication system which fully satisfies the objects, 
aims, and advantages set forth above. 

While the invention has been described in conjunction 
with specific embodiments thereof, it is evident that many 
alterations, modifications, and variations will be apparent to 
those skilled in the art in light of tiie foregoing description. 
Accordingly, it is intended to embrace all such alterations, 
modifications, and variations in the appended claims. 

I claim: 

1. A method of controlling transmission diuing simulta- 
neous handoff in a conununication system, said method 
comprising the steps of: 

A) measuring a quality factor of a signal from said 
subscriber received by said target transceiver; 

B) increasing a transmission power from said target 
transceiver to said subscrit>er if said transmission 
power is below a normal power level and said quality 
factor meets a quality threshold; and 

C) reducing said transmission power from said target 
transceiver to said subscriber to a power level below 
said normal power level if said transmission power is at 
said normal power level and said quality factor fails to 
meet said quality threshold. 

2. The method of claim 1 frirther comprising the step of 
repeating said steps A through C until said handoff procedure 
is terminated. 

3. The method of claim 1 wherein said quality factor is a 
received signal quality factor and said quality threshold is a 
received signal quality threshold 

4. The method of claim 1 wherein said communication 
system is a code division multiple access (CDMA) commu- 
nication system. 

5. The method of claim 4 wherein said CDMA conunu- 
nication system is a direct sequence (DS) CDMA commu- 
nication system. 
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6. The method of claim 1 further comprising the step of 
reducing a transmission power from a source transceiver to 
said subscriber if said quality faaor of said signal received 
from said subscriber by said source transceiver fails to meet 
said quality threshold. s 

7. The method of claim 6 further comprising the step of 
increasing said transmission power from said source trans- 
ceiver to said subscriber if said quality factor of said signal 
received from said subscriber by said source transceiver fails 

to meet said quality threshold. jq 

8. The method of claim 1 further comprising the steps of: 
terminating a transmission fiom a source transceiver to 

said subscriber if said quality factor of said signal 
received from said subscriber by said source trans- 
ceiver fails to meet said threshold and said transmission 
from said target transceiver is activated; and 
designating said target transceiver as a new source trans- 
ceiver. 

9. The method of claim 1 wherein said quality factor 
comprises one of a reverse power control signal, a signal- 
to-noise ratio (Efc/NJ, a fimne error/erasure rate (FER), a 
subscriber's pilot strength message, and a subscriber's 
received signal strength message. 

10. The method of claim 1 further comprising the step of 
continuing to receive said signal from said subscriber at said 
target transceiver. 

11. A method of controlling transmission during handoff 
in a commimication system, said method comprises the steps 
of: 

A) measuring a first quality factor and a second quality 
factor of a signal transmitted by said subscriber at said 
first and second transceivers, respectively; 

B) comparing said first and second quality factors to 
determine a quality factor difference; 

C) increasing a transmission power, from one of said first 35 
and second transceivers having a worse quality factor, 

to a normal power level if said transmission power is 
below said normal power level and said quality factor 
difference meets a transmit threshold; and 

D) reducing said transmission power, when said trans- 40 
mission power is at, or exceeds, said normal power 
level, from said one of said first and second transceivers 
having said worse quality factor, to a power level below 
said normal power level, if said quality factor differ- 
ence fails to meet said transmit threshold. 45 

12. The method of claim 11 wherein said steps A through 
D are repeated until said handoff procedure is terminated. 

13. The method of claim 11 wherein said communication 
system is a code division multiple access (CDMA) commu- 
nication system. 50 

14. The method of claim 13 wherein said CDMA com- 
munication system is a direct sequence (DS) CDMA com- 
munication system. 

15. The method of claim 11 wherein said step of termi- 
nating said transmission from said one of said first and 55 
second transceivers having said worst quality factor is 
prevented if said quality factor from a remaining one of said 
first and second transceivers does not meet a handoff thresh- 
old. 

16. The method of claim 11 wherein said quality factor 60 
comprises one of a reverse power control signal, a signal- 
to-noise ratio (Ei/N„), a frame error/erasure rate (FER), a 
subscriber's pilot strength message, and a subscriber's 
received signal strength message. 

17. The method of claim 11 wherein said quality factor is 65 
a received signal quality factor and said quality threshold is 

a received signal quality threshold. 
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18. A method of controlling transmission during handoff 
in a communication system, said method comprising the 
steps of: 

A) measuring a first handofiF quality factor of a transmis- 
sion between a source transceiver and a subscriber and 
a second handoff quality factor of a signal between a 
target transceiver said subscriber, 

B) allocating resources at said target transceiver for 
communication with said subscriber unit if said second 
handoff quality factor meets a handoff threshold of said 
first handoff quality factor; 

C) measuring a first received signal quality factor of said 
signal between said subscriber and said source urans- 
ceiver and a second received quality factor of said 
signal between said subscriber and said target trans- 
ceiver; 

D) increasing a transmission power from said target 
transceiver to said subscriber if said transmission 
power from said target transceiver is below a normal 
power level and said second received signal quality 
factor meets a received signal quality threshold of said 
first received signal factor; 

E) reducing a transmission power from said source trans- 
ceiver to said subscriber if said transmission power 
from said source transceiver is at, or exceeds, a normal 
power level and said first received signal quality factor 
is worse than said second received signal quality factor 
and fails to meet said received signal quality threshold 
of said second received signal quality factor; and 

F) de-allocating resources at said source transceiver for 
cormnunication with said subscriber unit if said first 
handoff quality factor fails to meet said handoff thresh- 
old of said second handoff quality factor. 

19. The method of claim 18 wherein said communication 
system is a code division multiple access (CDMA) commu- 
nication system. 

20. The method of claim 19 wherein said CDMA com- 
munication system is a direct sequence (DS) CDMA com- 
munication system. 

21. The method of claim 18 wherein said first and second 
received signal quality factors each comprise one of a 
reverse power control signal, a signal-to-noise ratio (E^^J, 
a frame error/erasure rate (FER), a subscriber's pilot 
strength message, and a subscriber's received signal strength 
message. 

22. The method of claim 18 wherein said first and second 
handoff quality factors measured at said subscriber each 
comprise a first transceiver's transmission received signal 
level or a difference between said first and a second trans- 
ceiver's transmission received signal levels. 

23. A method of controlling transmission during handoff 
in a communication system, said method comprising the 
steps of: 

A) measuring a first handoff quality factor of a transmis- 
sion between a source transceiver and a subscriber, a 
second handoff quality factor of a signal between a first 
target transceiver said subscriber, and a third handoff 
quality factor of a signal between a second target 
transceiver and said subscriber; 

B) allocating resources at said first or second target 
transceivers for communication with said subscriber 
unit if said second or third handoff quality factors, 
respectively, meet a handoff threshold of said first 
handoff quality factor; 

C) measuring a first received signal quality factor of said 
signal between said subscriber and said source trans- 
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ceiver, a second received quality factor of said signal 
between said subscriber and said first target transceiver, 
and a third received quality factor of said signal 
between said subscriber and said second target trans- 
ceiver, 

D) increasing a transmission power from said first or 
second target transceiver to said subscriber if said 
transmission power from said first or second target 
transceivers, respectively, are below a normal power 
level and said second or third received signal quality 
factors, respectively, meet a received signal quality 
threshold of said first received signal factor; 
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E) reducing a transmission power from said source trans- 
ceiver to said subscriber if said transmission power 
from said source transceiver is at; or exceeds, said 
normal power level and said first received signal qual- 
ity factor is worse than said second or third received 
signal quality factor and fails to meet said received 
signal quality threshold of said same second or third 
received signal quality factor; and 

F) de-allocating resources at said source transceiver for 
conmiunication with said subscriber unit if said first 
handofF quality factor fails to meet said handoflf thresh- 
old of said same second or third handoflf quality factor.. 
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